reported that red cells coated with incomplete Rh (anti-D) antibodies formed rosettes in vitro by adhering to certain blood leukocytes. These leukocytes later were identified by ARCHER (1965) as monocytes and the phenomenon was interpreted to be a process of erythrophagocytosis.
More recently a combined electron microscopic and serological study by Lo BUGLIO et al. (1967) indicated that erythrocytes were bound by monocytes when the former had been coated with immunoglobulin G and that the cell membranes in the contact sites of both kinds of cells showed electron opaque plaques.
The detailed ultrastructure of this binding structure, so peculiar as it occurs between free blood cells, has as far as we know been described neither by the named authors nor by later researchers.
In the course of our immunohematological studies using ferritin-antibody conjugates , we recognized electron dense plaques between erythrocytes sensitized by anti-A antibody and neutrophil leukocytes. Besides being the first morphological analysis of the plaques, this finding seems to deserve publication as the previous authors insisted that no granulocytes are involved in the binding phenomenon (Lo BUGLIO et al. 1967) and that the coating of erythrocytes with immunoglobulin M such as complete anti-A antibody, does not cause this phenomenon.
Materials and Methods

Preparation of human leukocytes
White cells were obtained from fresh oxalated blood. Twenty ml of blood was centrifuged (800rpm, 30min) and the plasma removed as in the preparation of concentrated red cells (WALSH 1953) . The buffy coat layer was collected by a micro-pipette together with a small amount of residual plasma. The buffy coat was emulsified to be used as white cell suspension.
Preparation of erythrocytes
Group A, B and O red cells were obtained from human adults and newborns who also provided the leukocytes.
In the newborns umbilical cord bloods were used. The blood was collected into a test tube with an oxalate solution. The red cells were immediately washed three times in a phosphate buffered saline (pH 7.4); the final suspension contained red cells in the same saline in a concentration of 5%.
Preparation of anti A-ferritin conjugates
Using high-titered rabbit immune anti-A serum, ferritin conjugation was carried out according to the method of TAWDE and SRI RAM (1962) . To remove uncoupled antibody globulin, the crude conjugates were centrifuged at 40,000rpm for 2hr. The was used as ferritin labelled anti-A antibody solution.
Preparation of adhering cells for electron microscopy A 5% suspension of washed erythrocytes was exposed to an equal volume of the Following 3 washes the treated red cells were mixed with one drop of the above were washed three times, fixed in 2% buffered OsO4 (pH 7.4) according to MILLONIG (1961) and processed for thin sectioning and electron microscopic examination with a Hitachi HS-7S instrument. Control preparations were made by mixing the buffy coat suspension with group A red cells which were either untreated or incubated with free ferritin.
In addition group B and O cells were exposed to the ferritin-anti A antibody conjugates and further treated as in the case of group A cells.
Observations
The group A red cells exposed to the ferritin-anti A antibody conjugates were attached to neutrophils with several of the former cells surrounding each of the latter in a pedal-like pattern.
In the contact sites the cell membranes of both cells formed electron dense plaques which, at lower magnifications, were reminiscent of desmosomes. On the other hand, none of the preparations in the control series showed a plaque of this type. As summarized in Table 1 the structure appeared only in the case of antibody coated cells.
The plaques did not cover the entire neutrophil spotted with red cells but were localized.
Ranging in number from one to five per section of a neutrophil, they were distributed at irregular intervals (Fig. 2) . The length of a plaque varied from 0.15 to Fig. 1 . Electron dense plaques on the cell membrane of a neutrophil adhered with red cells coated by ferritin-antibody conjugates. Ne neutrophil leukocyte. P electron-dense plaque.
At higher magnification the cell membranes in the plaque region were separated that the plaques do not correspond to an artifact such as overlapped membranes. In the intercellular space of the plaque fine granules were recognized but it was noteworthy that ferritin particles were attached to the red cell surface regions outside of the plaques. The fine structure of the plaque resembled that of semidesmosome reported by SPOENDLIN (1959) , and the high density area was only found on the side of a neutrophil, never on the side of a red cell (Fig. 3) To summarized these observations, a schematic figure is shown in Figure 4 . Deformation or fragmentation occurred always in the red cells with the plaque and not in the red cells without the plaque (Fig. 1, 2) .
The plaque structure could not be recognized in cells obviously involved in erythrophagocytosis.
Discussion
The immunological examinations performed in the present study (Table 1) indicate that the appearance of the plaque structure was specific for antibody sensitized cells. Although it has been postulated that the red cells should be coated by an incomplete antibody to from the plaques (Lo BUGLIO et al. 1967 ), the present study shows that this is not a necessary condition.
It remains to be elucidated whether the plaques correspond to the binding sites, i. e., the sites of a specific surface receptor for antibodies such as immunoglobulin G as maintained by Lo BUGLIO et al. (1967) , because ferritin particles that indicate the localization of an antibody were not recognized in the intercellular space of the plaque region (Fig. 3) .
As proved in the previous report , no excess antibody which is not conjugated with ferritin remains in our preparation, and therefore the non-occurrence of ferritin particles in the place in question is believed to indicate the absence of antibody there.
The red cells attached to neutrophils with the plaques showed deformed shapes such as those reported by STORB et al. (1967) and MATSUKURA et al. (1969) in erythrophagocytosis.
It may be rightfully asked whether the plaque structure is involved in erythrophagocytosis.
No decisive answer could be obtained in the present observations.
The fact that injuries to red cells occur always in the cells showing the plaques suggests that the plaque structure plays an important role in the destruction of antibody-sensitized red cells. This view is in agreement with the opinion stated by Lo BUGLIO et al. (1967) concerning monocytes.
Summary
Human erythrocytes coated with ferritin-conjugated anti-A antibody were recognized to adhere to neutrophil leukocytes showing electron-dense plaques in the contact sites of the cells. 
